Introduction
for Excellence in Scotland, are founded on sound educational and psychological principles 142 and have been extensively piloted with schools. The workshops engage children in team-143 work, role play, discussion and debate. Children are encouraged to voice their views and 144 experiences of animal welfare, to act as positive role models, and to learn about potential 145 career opportunities with animals. The workshops use a variety of materials to engage 146 children with animal welfare issues. 147 This research uses a controlled intervention design employing repeated testing (pre-148 test, post-test and delayed post-test) and comparing children who participated in a workshop 149 to those who had not yet participated, to discriminate between the impact of the educational 150 workshops and general time effects. The evaluation research was carried out independently of 151 the welfare organisation that designed and implemented the education programme. 
Methods and Materials
Design: A mixed factorial design was used to evaluate each intervention. One variable 168 was phase of testing (time), a repeated measures variable with two conditions: pre-tests (day 169 before workshops) and post-tests (day after workshop). Delayed post-tests (six weeks later 170 following schools summer holiday) analysis was carried out on a sub-sample of the total, based 171 on schools who agreed to participate. The between subject's variable was the interventio n 172 condition (intervention versus control). The same control group data was used in each analys is.
173
Participants: The test group comprised a total of 1090 children from 22 primary schools 174 (Male, n = 552, Female, n = 538, Mean age = 9.7 years range 6.4-12.2 years). Children were 175 sampled from two year groups (Primary 4: ages 7-8 years 52.8% of sample and Primary 6: 10-176 11 years 47.2% of sample). Some schools included composite classes where target year groups 177 were combined with another year group into classes. The overall age range in this study is an 178 important phase of moral development (e.g. Kohlberg, 1958) , it is also a time of conceptual 179 change in biology knowledge (e.g. Williams, 2012; Myant & Williams, 2005) , when children 180 are likely to be receptive to learning about animal welfare needs. Research also highlights that 181 it is a target age group for many animal welfare organisations' education programmes 182 (Muldoon et al., 2009 Committee. All information was treated confidentially and kept in a secure location at all times; 197 child and school data were anonymised during data preparation by adopting identity numbers.
198
Intervention Materials and Procedure: The pre-tests, intervention workshops and post-199 tests were conducted over three consecutive school days; the control group followed the same 200 pattern but did not receive an intervention workshop on the second day. A self-comple te 201 questionnaire was developed as the evaluation tool and administered to all children by a teacher 202 at each stage of the study during class time. 
Pre and post-questionnaires
A quantitative self-complete questionnaire served as the evaluation tool for this study.
236
The paper, tick box questionnaire used appropriate terminology for 7-13 year-olds and was UK 237 language compatible. The questionnaire was piloted with three test schools (n = 91, girls = 50, 238 boys = 41, ages 6-9 = 27, ages 10-13 = 64) confirming the questionnaires suitability for the age skewed variables were transformed using logarithmic transformation (log 10) and strongly conditions: test and control) as between subjects, tested main effects and interactions effects.
298
The main focus of the results reported below are the interaction effects which show a 299 difference in performance for intervention groups but not the control.
300
A one-way repeated measures ANOVA for each intervention group was used to determine 301 differences in scores between pre-test, post-test and delayed post-test for each intervention.
302
This was to give an indication of whether improvements were maintained six weeks after the 303 education programme (following the school summer holiday).
Results

How effective was the 'Scottish SPCA Animal Friendly Citizens' intervention for
(see Tables 1 and 2) .
Although there were trends towards improvements in a range of other measures including 376 attachment and attitudes following FFAW (see Table 1 ) these failed to reach significance: 377 attachment to pets, (F(1,246) = 2.91 , p = .089, η 2 = .012), attitudes towards animals,
378
(F(1,244) = 3.59, p = .059, η 2 = .015), attitudes towards wild (F(1,265) = 3.16, p = .076, η 2 =
379
.012) and farm animals (F(1,266) = 2.88, p = .091, η 2 = .011). Main effects are presented in 380 The purpose of this study was to independently evaluate the 'Prevention through beliefs about animal minds is associated with: caring and humane behaviour, concern for 473 animal's well-being, empathy, compassion and attitudes towards animals, attachment to pets 474 and lower acceptance of intentional and unintentional animal cruelty and animal neglect 475 (Herzog & Galvin, 1997; Hills, 1995; Knight et al., 2004; Ellingsen et al., 2010; Hawkins & 476 Williams, 2016 1 ).
477
A possible explanation as to why the FFAW intervention was effective at increasing including a rabbit and cat that had been abandoned in a box, and a puppy with broken legs.
488
Animal sentience was not a focus in the AFC or WW workshops, highlighting the importance 489 of including material on animal sentience in animal welfare education programmes.
490
As demonstrated by the current findings and from previous studies, animal welfare 491 education can have positive impacts but improvements may be subject to decline over time 492 (e.g. Jamieson et al., 2012) . Improvements in the current study were maintained for at least (such as attitude and behaviour change models as well as child development and attachment 557 models), we can start to build theoretically-driven logic models for our interventions, which 558 may lead to more successful outcomes and effective changes in child-animal interactions.
559
There is currently a lack of evidence-based methods that positively influence the factors Note. Bold indicates a significant result at the p<.05 level. AFC=Animal Friendly Citizens, Note. Bold indicates a significant result at the p<.05 level. Note. Bold indicates a significant result at the p<.05 level. 
